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The title compound, C 14 H 12 N 2 O 4 , is a Schiff base that exists in the keto-enamine tautomeric form and adopts a Z configuration. The molecule is almost planar, the rings making a dihedral angle of 4.99 (7) . The molecular structure is stabilized by an intramolecular N-HÁ Á ÁO hydrogen bond forming an S(6) ring motif. In the crystal, inversion-related molecules are linked by pairs of O-HÁ Á ÁO hydrogen bonds, forming dimers with an R 2 2 (18) ring motif. The dimers are linked by pairs of C-HÁ Á ÁO contacts with an R 2 2 (10) ring motif, forming ribbons extended along the [210] direction. Hirshfeld surface analysis, twodimensional fingerprint plots and the molecular electrostatic potential surfaces were used to analyse the intermolecular interactions present in the crystal, indicating that the most important contributions for the crystal packing are from HÁ Á ÁH (33.9%), OÁ Á ÁH/HÁ Á ÁO (29.8%) and CÁ Á ÁH/HÁ Á ÁC (17.3%) interactions.
Chemical context
Compounds containing the RHC NR fragment, obtained by the condensation reaction of primary amines with aldehydes or ketones under proper conditions, are named Schiff bases after Hugo Schiff (Schiff, 1864) . Schiff bases have a wide variety of applications in many areas such as analytical, biological, and inorganic chemistry (Jain et al., 2008; Lozier et al., 1975; Calligaris & Randaccio, 1987) . Many Schiff bases are biologically active and some bases show phototochromism which can be used for radiation intensity measurements, display systems or optical devices (Hadjoudis et al., 1987) . In the present study, a new Schiff base, (Z)-6-[(2-hydroxy-5-nitroanilino)methylidene]-4-methylcyclohexa-2,4-dien-1-one, was obtained in crystalline form from the reaction of 2-amino-4-nitrophenol with 2-hydroxy-5-methylbenzaldehyde. We report here the synthesis and the crystal and molecular structures of the title compound along with the results of a Hirshfeld surface analysis. Fig. 1 illustrates the molecular structure of the title compound. Its asymmetric unit contains one independent molecule, which adopts the keto-enamine tautomeric form. The molecule is almost planar, the C1-C6 and C8-C13 rings making a dihedral angle of 4.99 (7) . The O4 C9, C9-C8, C8 C7, C7-N2 and N2-C5 bond lengths are typical of double and single bonds, respectively (Table 1) , thus indicating that the title molecule exists as a keto-enamine tautomer (Kansiz et al., 2018) . The bond lengths at the N1 atom are typical of aromatic nitro groups. The molecular structure is stabilized by the intramolecular N-HÁ Á ÁO hydrogen bond involving the keto O4 and amine N2 atoms (Fig. 1, Table 2 ).
Structural commentary

Supramolecular features
The most important intermolecular interactions in the title structure are the medium-strong O3-H3Á Á ÁO4 i hydrogen bonds, which link inversion-related molecules into dimers with an R 2 2 (18) ring motif (Table 2) . These dimers are further connected by pairs of weak C-HÁ Á ÁO hydrogen bonds with an R 2 2 (10) ring motif to form ribbons extended along the [210] direction (Fig. 2 ).
Database survey
A search of the Cambridge Structural Database (CSD, version 5.40, update November 2018; Groom et al., 2016) Ebrahimipour et al., 2012) . In the structures of these typical keto-enamine tautomers, the bonds corresponding to C7-C8 in the title structure are distinctly longer, being in the range of 1.416-1.423 Å . As for the C9-O4 bond, its length compares well with 1.286 (2) Å for HEKSIC and 1.291 (2) Å for SEFKUL, but this bond is shorter than 1.298 (2) Å for EYUSIC and 1.310 (2) Å for BALGUR02. It is likely that the intermolecular O-HÁ Á ÁO hydrogen bond, where the keto O atom acts as a hydrogenbond acceptor, is an important prerequisite for the tautomeric shift toward the keto-enamine form. In fact, in all 25 structures of the keto-enamine tautomers, hydrogen bonds of this type are observed.
Hirshfeld surface analysis
The Hirshfeld surface analysis (Spackman & Jayatilaka, 2009 ) and the associated two-dimensional fingerprint plots (McKinnon et al., 2007) were performed with CrystalExplorer17 (Turner et al., 2017) . The Hirshfeld surfaces were mapped with different properties namely, d norm , electrostatic potential, d i and d e (Fig. 3) . The Hirshfeld surfaces mapped over d norm utilize the function of normalized distances d e and d i , where d e and d i are the distances from a given point on the Table 2 Hydrogen-bond geometry (Å , ). (Table 1 ).
Figure 1
The molecular structure of the title compound, with the atom-labelling scheme. Displacement ellipsoids are drawn at the 40% probability level.
Dashed lines denote the intramolecular N-HÁ Á ÁO hydrogen bond forming an S(6) ring motif.
surface to the nearest atom outside and inside, respectively. The blue, white and red colour conventions used for the d normmapped Hirshfeld surfaces recognize long intermolecular contacts, the contacts at the van der Waals separations, and short intermolecular contacts, respectively. The red region is apparent around the keto oxygen atom (O4) participating in the O-HÁ Á ÁO and N-HÁ Á ÁO contacts mentioned above (Fig. 3 , Table 2 ). Fig. 4 illustrates the Hirshfeld surface of the molecule in the crystal, with the evident hydrogen-bonding interactions indicated as intense red spots. The two-dimensional fingerprint plot derived from a Hirshfeld surface provides a convenient visual summary of the frequency of each combination of d e and d i across the surface of a molecule. A fingerprint plot delineated into specific interatomic contacts contains information related to specific intermolecular interactions (Tan et al., 2019) . The blue colour refers to the frequency of occurrence of the (d i , d e ) pairs with the full fingerprint outlined in grey. Fig. 5a shows the twodimensional fingerprint of the sum of the contacts contributing to the Hirshfeld surface represented in normal mode. Individual fingerprint plots (Fig. 5b) reveal that the HÁ Á ÁH contacts clearly make the most significant contribution to the Hirshfeld surface (33.9%). It is usually the case that the main contribution to the overall surface arises from HÁ Á ÁH contacts. In addition, OÁ Á ÁH/HÁ Á ÁO and CÁ Á ÁH/HÁ Á ÁC contacts contribute 29.8% and 17.3%, respectively, to the Hirshfeld surface. In particular, the OÁ Á ÁH/HÁ Á ÁO and CÁ Á ÁH/HÁ Á ÁC contacts indicate the presence of intermolecular O-HÁ Á ÁO and C-HÁ Á ÁO interactions, respectively. Much weaker CÁ Á ÁO/OÁ Á ÁC (6.8%) and CÁ Á ÁC (4.8%) contacts also occur.
The view of the electrostatic potential obtained using CrystalExplorer17 enables the visualization of the donors and acceptors of intermolecular interactions through blue and red regions around the participating atoms corresponding to positive and negative electrostatic potential, respectively, on A view of the molecular electrostatic potential of the title compound in the range À0.0500 to 0.0500 a.u. calculated at the HF/STO-3 G level. the surface. The view of the electrostatic potential in the range À0.0500 to 0.0500 a.u., calculated for the title compound at the HF/STO-3G level, is shown in Fig. 6 . The acceptors for N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds are shown as red areas around the O4 atom related with negative electrostatic potentials (Fig. 6 ).
Synthesis and crystallization
The title compound was prepared by mixing the solutions of 2-hydroxy-5-methylbenzaldehyde (34.0 mg, 0.25 mmol) in ethanol (15 ml) and 2-amino-4-nitrophenol (38.5 mg, 0.25 mmol) in ethanol (15 ml) with subsequent stirring for 5 h under reflux. Single crystals of the title compound suitable for X-ray analysis were obtained by slow evaporation of an ethanol solution (yield 65%, m.p. 523-525 K).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . The hydroxy H atom was located in a difference-Fourier map, and the OH group was allowed to rotate during the refinement procedure (AFIX 147). The Cbound H atoms were positioned geometrically and refined using a riding model: C-H = 0.93 Å with U iso (H) = 1.2U eq (C) for aromatic H atoms and C-H = 0.96 Å with U iso (H) = 1.5U eq (C) for methyl H atoms. The amine H atom was also refined using a riding model: N-H = 0.86 Å with U iso (H) = 1.2U eq (N). SHELXL2018 (Sheldrick, 2015b) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 2012) , SHELXL2018 (Sheldrick, 2015b) , PLATON (Spek, 2009) and publCIF (Westrip, 2010) .
Funding information
(Z)-6-[(2-Hydroxy-5-nitroanilino)methylidene]-4-methylcyclohexa-2,4-dien-1-one
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
